, particularly its lipid composition (Yurkowski and Walker, 1970) . Moreover, a diet rich in non-essential fatty acids leads to lower villus height, width, thickness, and density (Thomson et al, 1986) , and an essential fatty acid (EFA)-deficient diet is associated with increased cell proliferation in the gastrointestinal epithelium (Eynard et al, 1982) . EFA deficiency was also accompanied by an incomplete differentiation of epithelial cells from the crypts, associated with structural and functional alteration of jejunal differentiated cells (Snipes, 1967a (Christon et al, 1988a; McMurchie, 1988) , especially those related to nutrient absorption (Thomson et al, 1986; Brasitus et al, 1989 (Christon et al, 1988a) . The control diet contained 27.4 g linoleic acid (18:2n-6) and 0,9 g alinolenic acid (18:3n-3)/1000 g of diet, while the low lin diet was a highly saturated lipid diet containing only 2.6 g 18:2n-6/1000 g of diet and an undetected level of a-linoleic acid ( Figure 1 illustrates the measured lengths of the enterocyte microvilli. They were significantly higher in low lin than in control rats in the jejunum (P < 0.01) as well as the ileum (P < 0.05).
Electron microscopy
Scanning electron micrographs of the mucosal surface of the jejunal and ileal tissues are shown in figures 2 and 3, respectively. At both intestinal sites, low lin rat mucosa exhibited wider intervillous spaces than in controls, associated with irregular villous contour. This phenomenon was more pronounced in the ileum.
As compared to that of controls, some striking differences were found in epithelial cell appearance (fig 4) . Their (Holman, 1960) .
DISCUSSION AND CONCLUSION
The present results clearly show that an insufficient dietary EFA level significantly altered both intestinal mucosal morphology according to Snipes (1967a Snipes ( , 1968 and intestinal BBM lipid composition, confirming previous experiments in the rat (Brasitus et al, 1985; Christon et al, 1988b) .
Morphometric measurements showed a decreased size of crypt-villus axis in the jejunum as well as in the ileum of low lin animals as compared to controls. However, according to Thomson ef al (1986) , low lin rats had significantly lower villus height than controls only in the ileum, whereas crypt depth was shorter whatever the intestinal site. Although the meaning of such an observation is unclear, it could result from a more prolonged effect of such a dietary treatment in our experiment (22 wk) (Snipes, 1968) . Therefore, as absorption takes place mainly in the upper part of the villus (Borgstr6m et al, 1957) and although no measurement of cellular kinetics was made here, this could rather be related to a reduced life span of the enterocyte, limiting its capacity to transport nutrients (Dauncey et al, 1983 al, 1979) and by the whole body (Hansen and Jensen, 1985; Ferreti et al, 1989) . Furthermore, modified fatty acid composition as observed in low lin rat BBM phospholipids has been previously associated with a decrease in membrane fluidity (Brasitus et al, 1985; Christon et al, 1988b) . In these conditions, membrane-bound phospholipase A 2 (PLA 2 ) activity towards endogenous phospholipids might decrease, as shown in rat liver (Koumanov and MomchilovaPankova, 1989 ) and thereafter the availability of arachidonic acid substrate for PG E 2 synthesis might be reduced (Hansen and Jensen, 1985; Heisler, 1989) . Hence, we may speculate than, in agreement with Hart et al (1988) , the morphological changes exhibited by the low lin rat small intestine in this study could be explained by a lower production of PG E 2 than in controls, caused by the decreased level of its precursor (Hwang et al, 1975; Lefkowith et al, 1986) .
Moreover, the decreased absorption observed in the EFA-deficient animals (Snipes, 1968) (Thomson et al, 1988; Brasitus et al, 1989 ). Confirming our previous findings in rat BBM (Christon et al, 1988b) , cholesterol and phospholipid contents, CHOUPL molar ratio and phospholi,pid class distribution remain quite unchanged with the low lin diet. Therefore, only the fatty acid composition of phospholipids could be involved in a modified membrane protein activity (Burns and Spector, 1987; McMurchie, 1988) . These compositional changes lead to a new spatial arrangement of double bonds in the phospholipid matrix, due to the replacement of EFA series acyl chains (mainly n-6 fatty acids) by n-7 and n-9 fatty acids (monounsaturated fatty acids-MUFA-and eicosatrienoic acid) in the low lin rat BBM. This probably accounts for alteration in the molecular interactions within the membrane (Christon ef al, 1989) and therefore may modify membrane-bound protein activities.
Although no direct evidence has been provided by the present data, a decreased functionality of the low lin rat enterocytes could also partly be connected with some structural changes in the mitochondria and Golgi apparatus. The mitochondria are known to be very sensitive to dietary lipids (Smithson, 1967; Innis and Clandinin, 1981) while the latter organelle has been shown to exhibit altered membrane fluidity in the case of EFA deficiency (Brasitus et al, 1988 ).
In conclusion, an unbalanced and insufficient dietary level of EFA significantly altered mucosal morphology and brush border membrane structural properties. Under our conditions (mainly using linoleic and arachidonic acids), it may be concluded that as regards their structural and dynamic aspects, EFA might be one of the major factors in determining optimal morphology and functional capacity of the epithelial cell membrane in the rat small intestine.
